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I. Introduction
The role of the futures markets in stabilising spot prices has been widely discussed. However, the success of these markets in performing the stabilising function critically depends on whether they are "efficient" (Fama 181 , page 383) in the sense that the futures prices "fully reflect" the available information. The question of futures market efficiency has assumed greater relevance in view of the recent UNCTAD proposals to stabilise the prices of The recent developments show, however, that the political as well as the economic success of the UNCTAD schemes is rather doubtful. Under these circumstances, the feasibility of other efficient market oriented alternatives for stabilising commodity prices needs to be examined. Further, it could be argued that theoretically the case for buffer stocks for stabilising prices rests in part on the lack of sufficient and rational speculators in these markets.
For, if futures markets reflect the available information and provide efficient forecasts of the future spot prices, the rationale for UNCTAD schemes is somewhat weakened. In this paper, we test the efficiency of futures markets for five of the commodities in the UNCTAD list. At the outset, we discuss various approaches for testing the efficiency of futures markets. A "semi-strong' test is then performed.
The data, the models and the results are presented in sections III through V. The concluding comments and the economic implications are discussed in the last section.
It should be noted, however, that the issue of price stabilisation is different from the issue of transferring real resources to the developing countries (Donges |6|).
Only when schemes are justified on the grounds of stabilising prices is the question of efficiency of futures markets relevant.
II. Tests for Market Efficiency
Several economists have examined the accuracy of futures prices as forecasts of subsequent cash prices (Tomek and The evidence from this test is mixed.
The major problem with the above approach is that the coefficients were estimated using ex post knowledge of the data, a knowledge that was not available to the actual speculator in the market forecasting ex ante. Therefore, the tests which make use of more knowledge than 'efficient rejects the hypothesis that commodity futures markets are "weak-form" efficient.
When prices reflect all obviously publicly available information, the market is said to be "semi-strong"
efficient. The latter is tested by examining if the expectations in the market reflect the current information as it is released to the public. As is obvious, this test of market efficiency is more rigorous than the "weak- In few instances, where information was missing the observations either refer to the price prevailing on the previous Tuesdays or on Monday. can be used to forecast future prices since the probability distribution generating future observations is the same as for past observations and the conditional probability distribution for future observations can be estimated from past data.
For Tin, Copper, Sugar and Colombian mild Arabicas first differencing was not judged to be necessary to achieve stationarity. Therefore, models were fitted on the raw series. All the three series were best modelled by an autoregressive process of order one. That is, (1,0,0).
However, in the case of Cocoa and other mild-^Arabicas, raw series were differenced and moving average process of order two and autoregressive process of order two respectively best represented the process generating these series.
The fitted models are reported in Table 1 .
It is worth noting that (1,0,0) is a 'kind' of random walk-model without the restriction that the coefficient of the lagged term of the dependent variable be unity. The identified model was not expanded by adding autoregressive and moving average terms simultaneously, to guard against the problem of parameter redundancy. See Nelson 114 I, ch. 5. 
(1, Further, the difference between these forecasts was found to be significant at .05 level. This better forecasting performance by the futures market could perhaps be attributed to the fact that speculators have information extraneous to that embodied in the spot prices.
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In December 1979, futures contracts were available for March, May, August and October in the case of Sugar. For March, May, July and September for Cocoa and for Coffee. Therefore by updating our parameters three times, we got twelve forecasts each for Sugar, Cocoa and Coffee. 1 4 Forecasts from the two coffee series were averaged to get a forecast for 'mild Arabicas' for lack of a better alternative. This is mainly because in New York, futures conr : tracts do not distinguish between the 'Colombian mild Arabicas 1 and 'Other mild Arabicas'. But since the futures contracts in New York refer to mild Arabicas from most of the producing countries, the averaging of two forecasts would then tend to reflect broadly the future price of the 'mild Arabicas 1 . For operational details of the New York Coffee Exchange, see Reidy and Edwards |15|.
For a detailed description of this test, see bottom of Table 2 . Therefore, if |t| > t Q , where a indicates the significance level and m = n-1 denotes the degrees of freedom, the hypothesis that MSE 1 = MSE 2 is rejected.
VI. Concluding Comments
In this paper, we performed a 'semi-strong 1 In the cases where futures market outperformed the ARIMA models in forecasting ability, it could be argued that speculators have more information than the obviously available public information embodied in the spot prices.
Such information could come from informal sources. With regard to the UNCTAD plans, it should be noted that any price stabilisation authority by its very structure is unlikely to have access to this information.
However, there is a need for caution when interpreting these results. It is possible that more sophisticated forecasting models provide forecasts superior to the forecasts from models estimated in this study. Subsequent researchers could, for example, use a combination of fiu? Weltwirtetixai't Kiei ARIMA and structural econometric models. But till forecasting models are constructed which yield statistically significant lower forecasting errors than the futures market forecasts, we are unable to reject the hypothesis of market efficiency for the above mentioned commodity markets. In this context, the implications of this study with regard to buffer stock schemes are worth noting.
For instance, Leuthold and Hartmann |13 ^employ a pure econometric model to test market efficiency in semi-strong form for the U.S. futures market in Hog.
